Dicarboxylic acid analysis
The quartz filters were cut in pieces and extracted by Milli-Q water under ultrasonication three times. The extracts were combined into a 50 ml pear shape flask after filtration with quartz wool, and then concentrated to almost dryness using a rotary evaporator under vacuum. Before the concentration, pH of the extracts was adjusted to 8.5-9.0 using 0.05 M KOH. Next, 14% BF 3 /n-butanol was added and heated for 1 h for derivation, i.e. converting the carboxyl groups to butyl esters and aldehyde groups to dibutoxy acetals. The derived butyl esters and acetals were extracted with n-hexane. The butyl esters and acetals were determined by a capillary gas chromatograph (Agilent 6980) with a flame ionization detector. Each compound was identified based on retention times of GC peaks with those of authentic standards and mass spectra obtained by GC-MS (Thermo Trace MS). Recoveries of authentic standards spiked on a pre-combusted quartz filter were 75% for oxalic and malonic acids, and greater than 90% for succinic and adipic acids. The levels of field blanks were generally less than 10%.
OC and EC analysis
The quartz filters were analyzed for OC and EC using a carbon analyzer (DRI 4E column using an eluent mixture of 1.8 mM Na 2 CO 3 , 1.7 mM NaHCO 3 and 40 mM H 2 SO 4 at a flow rate of 1.2 mL min -1 . Cations were determined on a Metrohm C2-150 column with tartaric acid (4 mM) and dipicolinic acid (1 mM) as an eluent. The overall uncertainty in determining ionic species is less than 4%. The detection limit for cations and anions was 0.01 μg m -3 , which was calculated according to the air volume of actual samples.
Meteorology
At the QOMS station, various meteorological parameters were recorded by a 40 m atmospheric boundary layer tower that measures wind speed, wind direction (014A-L, Met One), relative humidity, air temperature, air pressure (HMP45C, Vaisala) and rain intensity (TE525MM-L, Young). Monthly mean air temperature reaches a maximum of 12.3°C in July, with a minimum in January of -3.2°C. Humidity is highest in August while lowest in December. Precipitation was unevenly distributed throughout the year, with more than 90% of annual precipitation occurring from June to September. According to the meteorological parameters at QOMS, the climatology is roughly divided into four seasons, i.e. pre-monsoon, monsoon, post-monsoon and winter (The definition of the different seasons is shown in Table S2 ). In general, this region is controlled by the Indian Monsoon system in summer (June-August), characterized by relatively high temperature and humid weather with prevailing southerly winds. In the remaining period, westerlies dominate the large-scale atmospheric circulation patterns with limited precipitation. 
